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(54) MAGNETIC TYPE LIQUID VIBRATION PUMP AND COOLER FOR ELECTRONIC 
APPARATUS USING THE SAME 

(57)Abstract: 

PURPOSE: To provide a cooler for an electronic 
apparatus of a liquid-cooled thin structure which can 
be placed in an apparatus mounted at a high density 
and a magnetic type liquid vibration pump adapted 
therefor. 

CONSTITUTION: The cooler for an electronic 
apparatus comprises a heat dissipating unit 3 in 
contact with a heat generator 1 of the apparatus, 
cooling units 4-1, 4-2 for dissipating heat from the 
generator, tubes 2-1 -2-n connected thereto to heat 
transfer, and magnetic field generators 5-1 -5-n 
formed of a plurality of coils and provided on outer 
peripheries of parts of the tubes 2-1 -2-n. On the 
other hand, solid spherical magnetic elements 10 each 
having a diameter substantially the same as an inner 
diameter of the tube are inserted into the tubes 2-1- 
2-n provided on outer peripheries with the generators 
5-1 -5-n, and vibrated by magnetic forces generated 
from the generators. Heat transfer of liquid refrigerant 
sealed in the tube is expedited by the vibration of the element 1 0, and heat is transferred 
from the unit 3 to the units 4-1, 4-2 to be cooled. 
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(54) mw<n%m m^mi^mm^^^R^ti^mm^tcm^m^m^mmm 



(57) »»] 

4-1, 4-2 z:;h,e>*«3l*LT?Re»£fT5^~ 
^*»e>«iE£$nSlK»*^aS«5 - l — 5-njWR**fc 

^rtat«tfracaoac®fl$tt*i oa* 




(3) 

3 

(1) m*m&(oMMmMz£z?y-s%tcio<Dftm& 

(2) LS lft^©K«*IHS*5iJ:*WSafc5©«» 

^cffloimai-ctt, -tcoftausBt, tfsm^^m^ 

«o*#is*ttftfc^fco*io 
[0 0 0 3] *»a»5Jtiatt^«fr*RBtt, 
-/^ a > b c - * ft »«ft ^tr *sv tt 

«**>-5v^ttTMS6ftif^fe, M^^ttXI^ffltS 
r t#W*ftv\ 

[0 0 04] d*d*5B«A4rW»i'S*:«>. «x.tf»BB 20 
f 2-1 9 64 5 4-8^W£J:*ttf, lfiHte*7r>*:» 

TV^S. ^7t, #PBS6 2- 1 4 9 1 5 B&&mz£tl 

[0 0 0 5] S^K, LT. ffl¥3-2 5 

[0 0 0 6] 

1^-5 toco, ^iify-^^r-va >\ f^^hy^ 
S!<o«^flfc»<7>5fc!RfflL Wc-t^SJHSB (CPU) ^ 40 

f5«ssft ^^»*wtc?&*Pi"S/j^iaoftai^BttA*>^ 

I £l*iafitf>**S"0*>3a s , Ommlg 

y^tt«c**«ll3S-rsiBo**ftPMI^fta. 
[0 0 0 7] ±ffi©«*fi«<&JEffiS»^£ffi^ 

iS2»«*t*»bftSo wCO^^w^lgSb^tti 0 V 
<30«E-C«»$tLS. -*\ L S I <D»«s»JEtt\ ii 

5VC&5o tot, 8^77 ^«ri£»rt5U: 50 



4 3 7 3 8 

4 

l s i m<omM& i o v&x~ftj£irz>mMmm*& 

[0 0 0 8] -Jttttfc, »*Sr«fte*^«E*iLrffl^ 

r^ , &aJ«b** 5 *#v^i:v^5¥lJ^3&5^^So t^u 
j£?r^mmc* imi&z<mit. mmt-fz^ktm 

tf^ftoTl^. ffl¥3 -2 5 2 9 1 f» 

J:9*De>*t2>ftai3SB-ett. #«0*A«^«r««*^ 

*AlK^fr^»i-60^**ft««**r^Si:i" 

?&aa*B<oiett»<z)/j^a!fls3fts«prt f e>^ ■ 

[0009] ±«Bo«e*ftW 
ffl«ac*s-pr«B-e, ^*ft*»«*t^**«ft^aiKiWii 

[0 0 10] 

AU '>ft< itl<o«*K*»J*^5^— ^fcfli 

@»©«tt*^»ttpr«J-iaB*^"c*3f9, awbbmmi 

±3SB^b^fl»«t-J:S8aE«»^H#fi»tt*^*»t- 
t9mE^a-^rt*c:*tAS*tfc«ff^ft< <btig»> 

[0 0 11] [^Bfi-, rtS(«^Al, '>ft 

[0012]^ rr"C«St^a<*fi»^>^i<*. 



1 

E»£*u a*o, «6K^a-^fflrEn«itt»«>rt»^ 

3 ] mllSf&^Jl l 

tftlS $ ix-C V * 5 r t t i" 5 «*S*fl*»#V 
[Ht*g5 ] «rEfll#* 1 co««5«Sfflg»sl?v^l- 

[»*3fi 6 ] rt*W**«:»A < i t> l <o* 

»A**tfc«#t-««i«r**.*fc*fc. ME^-^rt 



(2) #i?7-2 4 3 7 3 8 

2 

f 9 ] mWM^M 8 (0«^a»ffl*»*IB*w*3 

[n*jg i 2 1 wen** s ©«^«»ffl»»36K^ 
*$v^r, mia««b«4*att, «*ai::J:0SirE^»~ 

[it^Ji i 3 1 mw,m*m s E**>*H«»«»s* 

[MMM i 4 ] i5Ef»*^8 EttoC^flMMftWB 
IB** i 5 ] ttElt*4 1 4 0if«ffiftJPSI 

i e ] MEW** 8 <d«^«»jb»*pkb*' 

lessor, >r/ F yya^-yt^=^L^-^ 
urffirE»lft««r*ffi«-*5f+ 
tt. a»^-«iiWE^a-^*rEiaLX«E»»««r 

[000 1] 
[0 0 0 2] 

(CPU) *>H«iflste#V\ Rgrt-C»4t5SSt* s * 
50 X-fettS, 



5 

[0013] m^, -^ras ±m<D*$£W<D®tf}*mf&-t 
ftmi-m^m^mmxh^x, m^m^^m^xcn 

m^<D^mnx<om^^mw^^^x^^< t hm 
<* * s tf^rasffi «*si3sb £ tix v ^ e 

10 0 14] 

mm^x(D^m^^^-±mmmm.7!)^mx\ &w*m 
mmmtvxmmi-^^tKx^), 

oftftSCltK L X** t-5Sffi "T 6 w <b s^pTie £ £ . 
[0 0 16] JPX-C, £JLT^S¥*IBlC»W-rslllft#*ld^ 

V>T^-5<nT. (1) «tt^4rlRft:^^»4^:fe.fiatt« 

(2) «5*i*^«[Kds«i 

<5o 

[0 0 17] SMC. ^~-:/rt(ajfctt**S:« 

■en, mm*fr&^x\g.&i o o^-v^ ho- ^ (i 



(4) «M¥ 7-243738 
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KI«MM"*. tot «tt«tt J F«r«tf*ff±ff»c«< 
[0 0 18] 

[XiKffl] SIT. tSttOHBrtffiv^ftasfe. *«^<on 
J£0UO»«B^ov^TttMi-So Dili. #3&Etf>Bfcte(* 

M»ffl»»16B©»3a*r^-rHr*-6. Ill (a) tt, 

fc, Eli (b) ji*ospffi@-efe5 6 w©»aUS«-C 
» % SKKSStB (CPU) tt£aff*a{MI?le]K (LS 
I) X*S385R*^SBira\ Ef^i- THo tj -e^Lfc 

mmxte±T\z-m<oK&M&£*ix&*), mkwt 

fciioT, HHR<0^» — y (2- 1 — 2-n) ^rtSiStC 

1 dj ) 4-1, 4-23MR|-te>*L, ±IBt0^rL-7 r 2 
ft, -^Ji^ ftSJ»4-l, 4-2(D±TiC~m2ffcL 

mm5-i^s-n&®iftr > tix^z>o **** ±%&<on 
30 «r^# < -tztcMcmmztetmy a ^ 

[0 0 19] ^iC. Ji|g«2»«5<0^»^«iac^, EI 2 
ii % 02 (a) S:#SL*#fcRW£tT9o i"/J:*3t>, 
40 < 1 1 ^^3*J^^>BI#<o*^«»^(*: 1 0 ifim 

[0 0 2 0] ^^id, U3(C«, iiE^^^/na-l 
-12-3 Sr^tb^Sfc^OWSSBfiDffiftlElJSiD--^ 

^5o^i?l!jffl3-Yyu# l— # 5&mWi1~Z>i><r>XfoZ> 
w<7)iia^3^^^r3«Hi-^bi^, ±IS0 3to=i-f' 



7 

tWB=»-<^# l — # 5 ia*645« ±BHttt*JB 

»l 3 l i:, »aisIKaWK9-f ^BKl 3 2tctt, 5 
V £ fix V ^ So 

[0 0 2 1] Sk±izVM Lfc«R»fc«ttff*fli 

[0 0 2 2] *i\ H4fc*H"J: #*PSS8<t>I*S!j 
HKtllit*^^ yf-l 4&mM tx*> (ON) -f 
Zk, BI4 (a) <DJ:5tC, m^Oii, RfrMteJLK. 
^«*i:&-5. r*Lfcf*V\ «ftHH8« 1 3 
1 3 ITU S*i:*5^V/^«jgEfS*P«rfit«&"rS 0 

(b) (^fJ:^A #=>>f /HcjSC/tlB»«ft«-i-S: 

aj^-r^o w^nu (b) {dii s swiwio 

k£K x #3>f^#i-#5i:«»t5 

3«£>=i>r/W 2-1 — 1 2-3S:Kft-t*Sfe«)Jcf4. 
EI3<Oia!)fl!:a>f /V# 1 — # 5 OF^C0 3^cO^-Y/V# 3 
-#5*ftt£ffli\ Biaiall8«atKK7>f^lgIB*Bl 3 
2te, ID 4 (b) \Zi^ Lftwmw>5Lm^<r>ft<o # 3 — # 

# 3(OB«0»3KI^«So 

[0 0 2 3](SV^ J^^£5fc*»«««»# 3 — 

# 5d«3ffl^=«^/H 2-1 — 1 2-3 

H2<of&aiasificDj^t!ia$5^i3v^-c, ^^.-^2^ 

tc#A*nfcHff^*»«tt*l Oil, coffin Sr. _L 
Ea^/ui 2-1-1 2-3coii«tt«i:<oH«"eStfa 

Wilf, [*}2 (a) frd«=i-f /H 2- 1 icmffi&ffil-fr 

-2^B«««E*8ti-t. H2 (b) t-^-T J: » 

1 2- 2- 3*lRl*ciaftKatSr8E't-r £ 

5 (Bl (a)-ll (c)). *<n»* = >f/H 2- 
l — l 2-3tf>i§m#«B«r* ±f£ 12 
-3^bi 2-io*iRjtc«i9:SxLrtK fc, 



(5) 4#P¥ 7-243738 

8 

ffi OttH^fe^fPi^^^y^^^tb-rSo J^±^>i: 
£<b4£o 

[0024] if r>*n 1 ciot, ftmrn+n 1 

®MZk s ?~-?2 rt<DjR*M*«E 6 £^ LT»*P» 4 - 
i s 4-2i:ei^W^ ±BH 2 6D«J*P3£ 

10 iif^r itis. i-ftfc-fe, r.oHft:3Kjg«tt*i 
Six, M3j5^ftW4-u 4-2^^)HM*aS« 

[0 0 2 5] 4*5. ±EO|tlt«-ett, ^2«BB 

rtt-*cO^^-^SSclft»3RVftai»4--l, 4- 
2£, ^ttett, -|a!iM+S*ii*:«/H+3rfcfc* 

It. ^~--J2fa\z.%iX1r&mfcifc®ck LT, 0J;ttf* 

[0 0 2 6] **JS«TC»r±, i2 (a) l£t>^L 

30 fcJ; attflEJaZftffii^a^yH 2-1-1 2-3(75 

ffi«WO^«-C\ — y2rtir#l«(D^^r^7 2. 
7 2SrSSit, ^tlia^^/vi 2-1-1 2-3j:i 

0^*pg£g<7>^lbaJ5A^BiKi-Sr ir<7>4v><t5 

c Wft-^7 2, 7 2ffl\z&&£tiz>± itemm 

/H2-1-12-3 0*BfiH*0«JK«ttft: 1 0 <DU 

tt#io mm icit^j>^<t6ri:{a'9, 

3»»«ttff 1 Oco^^Plih-tS-blB^p^co^-v^u 
7 2, 7 2C0|S:S^^t-4So 

50 i o o 2 7 ] $ btc. ±M.<Dnmmx&. ^ai^goix 



9 

ffijgp 5 ^ x f- =*. - y 2 ^ tf a £ ttfl: Btt<z>ratt# 
*«o«tt#iotffl^$wiia^ itt#iottf 

l 0ds^*-y2Ort«4:OlB-e4U5*lll*:*'H--* - 

*UjR*«as>«o -oocyte, s&ic ±ta»jBco«tt»i 

^/H 2-1 — 1 2-3©as»"C«0*H»K**>^^<* 

[0028] B5it *&W\z.£2>7iiMmW:<r>mWin<n 

iif3^/H2-l-12~4i, ^--v^/U 
7 2. 7 2Kflq*.T\ «ttHSaa6HT?*>S±E=i 
2-1 — 1 2-4±W&ttf£3 — * 7 0-1-7 
0- 4&«tt*££tcJ;oT«j£SnT^a 0 
[0 0 2 9] *3b\ ±E©4iftffl©3^/H 2-1- 
12-4(1 Jft«tt«Sixfc«l*S:»HlHl##. Wt* 
3 K L 1 1 OtfcSo = >f /Mil «fc3« 

tJt«i-« 0 for, =t>r/KO^->lft^t/««E4r** 

o#»at/«st©*:# *tt«»^ J; -5«tt*«>jc»a« 

[0 0 3 0] rco(^5Trte\ n^yn2-2^m^^:^ 

rcn j <n^M<nm&<£B~? 7 0-2 at^attfri 

-YA-1 2 - 2 Ji<7)«*»S:Kttfl:3 — ^ 7 0-1 — 70 
-4fiKH£&^Tl^5f::tf>, «*Hf±Bfc//if r=3j 
<O^RO«tt#3 - ^70-2 0>*W>ffiWfc:i£#3 r £ 

2-1-1 2 - 4 icttfttS t««*S:IH»t 5 r i 
-l-l 2-4^e>3fS^i-*«»t-J: , )ii«ttffl^3^ 
[0 0 3 ll H6»Cli. ±IBBa 5 "C^ LfcBft 



(6) Hi?7-2 4 3 7 3 8 

10 

t>Wfe^ftJ:5l^ -bsB^ffi r=*J c0^S<O^t!i=<£3- 
^ 70-1—7 0-4*— #fcLfc«5tOt©T*>So 
-f"ftfr*>, rcO«ttft3~*J*, 7 1 t 

£ (WR) ttW7 3, 7 3- tSriBL^-fr 

tt^3— ^ 7 1 coMM(D£m^fci)>z> ^ tn^wtfr 

10 [0 0 3 2] H 7 tt. *36WlcJ:*aB»»©*folc»o 

(1) Itt#10' ^»tt*r«H»lcL, L^t>«ttff 
10' *««*«>JSv^«« ic-f £0 

(2) aHMg£K> (=>>r/n 2) S:-oia, k«m 
[0033] ±E©««o3Wi«-rr±««o 

3-Y^*r«v^-C*»*tt*l 0*K«iL-ca«i**'ri^ 
30 £ c rtttt, ±B»»SHfeffl OlcfiyK*^/h*v^*« 

«r«*Lfc«ttff (^fl^E) «rfflv>tLtf. «n*^« 

r% »*ic«n#«wtt»i 0' 

^b^: — -xo^^J^l 2(c^at«JE$rWD-r5r i 
icj;*9#fbns 0 lot, H7t^Lfc«B»«P"CJ±, ~ 

[00 34] H 8 -tlEH 6 LfdHiJ)£lS (fit, 
^^/vSc*3ffl^L/c^<o) CO, zi^/ukB — ^ 

So 18 (a) i^tt, =»-r/u*#<5t«xo^tr^i 0 o 

^$i^TV^S 0 tftf^l OOtt, ttft (fit, wCO^ 
IS«T»tt4tk) ©*tt*©7-f V7 3, 7 3-fctpfflO 
ffi 8 0 t^fefiRS. »3>f/H 2-1-1 2-3te$tt 
fr(757^>'7 3, 7 3— BBlJ:»jaS*t*o 3>f;H2~ 
50 1 — 1 2-3Sr*^fcSO#^l 0 0<D^^*|U8 
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(b) K^-fo #ifyioo{:3>f;n2-i-i2- 
3**v>fc«, B8 (c) ICTfiirXo^ -fib^Jfr 
ttSr*H»8 lTHJEU 5 b*-, Btt»^^7 3- 
1 fca^/uSLkl-ffiBU t,ot, «tttt<0:7-<>'7 
3, 7 3'"t«tt*#-ry^7 l-i i**b*6»*ia 
J^^MtSo ft»t£. 88 (d) \Z7F-f£o\C^ t$\? 
yio Otf^ffiSP (f a.—'/Tltf-***'} 1 i OKf 
-y2^il-To Z(OXotn BMIiWtfllvvfcft 

So 5^->OB^ir*>Wfc 

^<r>-7^ 1/7 3*4o«t*fcflfcft (=W/i4ft: 3) & 

gI7^bfcigibWofl3L»^3gSt, «#WK(i±3£ 
8 8 &c ^ L J: 5 ft # > £18 i/^C a -Y Mzj&iSrtr So 
[0 0 3 5] HI 9 J±_k|£IH 8 t*** LfcBB JS£5£Btf> =» 

*tt*r«-J-*J»H-e*>*. 8 9 (a) W:-oO*lf^l 

0 0&£— otf>f a — y^ft*/H 1 0 SrRttfcWait: 
^LTV^o 89 (b) G)Jj?l*Vl 0 OtiU ±I5H9 

-/m^-^^^i i orttc^mfc^cD^^-y 

2^jfAS^o ££>t^ 89 (c) tt, -ocotftfv 

1 0 OluJiaiBCf a^fflft*>H 1 0, llO^r 

rfib^^VlOOwKrfflJftRW:, 5 

10 0 3 6] 810(1 #BW^ft#SfcB^BlMB*>4 
»W*r*U-CV^5. AflEWI^fi, «»#£3£B-e*>* = 

±/Btf*tf>'l 0 0*>f ^Jflf **>H 1 OP^tcffA 
[0 0 3 7] :©Bio *?B<oiai4» l 



(7) ««¥7- 2 4 3 7 3 8 
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0<b. 4*©Bt«a^^l 2-l-12-4h fir 
*;\s7 2k, 3>fyH©Stt#3-^7 0-i-7 0- 
#*Pf rL— y»-fr»l 2 0 ff«5S^*o-C 

tt^l 2 OluftSf a— ^2*r*9f**t5wfc-e^ ± 
ia©8 5-i7 (1^ LrtiPtbS&i: W—BB 
icft^ 0 &*3. r<0i:9*SMfcW^*5fi-e«:, JBftffl© 
l fc* Lfc**PBBO±»*» - t j&SrT 

10 «jft#*>*. »»f *-^«KWl 2 OCfa- 

^«(D*4SB#M»**4f*:W'aP , t5wi:-e. «**f 

[0 0 3 8] Hi 11*. iB^Bir^Lfc^BWOB* 
BBffl»»BBt-isir^r«ffl*ixrt^B«S;BfWlB 

ai^e^JPtti^ 5 ic *3 v > -c &m & fix v ^5 

tb^:/-?!*. f a.— y2rtfc»A*ixfc«»»B*rB 
ft k ± *> fR»»jjtrt"eo»^ea*ffiii-t-s 

t^-e&o, f a -y2rtw»#?MI«:»i 

2rtW»» («B) ^t)W5:iCJ:o'C ?R» 

[0 0 3 9] r<oB^**R»tR»^v^tt, HJic^^ 
<fc 5 lei. BBi»^**«r-3&rti^B-t-*:«)(Of *-^l 
3 1 ZcD^^.—y' 1 3 160— CT^gftitbtt/c— #o 
— *IrI# 1 3 5, 1 3 5 h ±lS-*r<^-^fp]^ 1 3 
30 5 S 1 3 6^Btf"3.-^l 3 1 d^^oiCftRlt 
Wbtltfa-'/l 3 0 £ x ±|2f a-'/l 3 0(O- 
»^Rti-bixfcB«»»^?>«fi£SHSo ft*5. 
»r±. iloffl4*ioi, 4tos»ffl = ^M2- 

1 — 1 2-4 f + ^7 2<b, 3-<^±(0«ttfJ|C3 
-^70-l-70-4h »*Pf a-^ffi^ffi 1 2 0 
i:^— *«56Jcftori3?). 8 l 0(c^bfclEibai:l^ 

^fp]#l 3 5. 1 3 6tt^ttc0tES:*Jfflbfet<!0t?*> 

40 t> iB*f*1"etAv\ 8»<o8tt»ioii3'f;i' 
12-1-1 2-4^b^^^t-J: , 9±T^i*)^^ 
fa-^i 3irt©iS#H — *fRi#i 
35. l 3 6<ofii!j#tcJ:»9. fflcofcfrbttfalz&Wilr 

[0 0 4 0] *<DJSa«rRWi**ts «x.^ «» 
Btt«ci 0*s±*[ftJc^tbi"6i:^ *{H<o-^|rI#i 3 

SrLv^f^f ^1 3 l^l^6*A$ii 

50 B^ttastJi, tT«©-*lRj#l 3 6^B#, 



(8) 



4 3 7 3 8 
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fl#13 5MH&, :<OgS, -#fi#fflcD*#tf*fll 

aK>^fc>S:5. ^ — ^ l 3 l ft^MSrir Z>ffifc<r>m& 
K«rr±S2!B»^±«l^!»ttL^rt-^ r l 3 0£gM 

3 i rt*aa^s«»^ra— jE^osEflc^#x.p>ixri^ 

ffl^fctf, r.titcPS^-fs Wx.«±IBSI5'-BI7^L 
[004 1] EI l 2 \ca, ±EKK9i 

^5^WI^J:o-C3[i^iittS^fc±T©*i*2 0 1 % 

2 0 2*^«dt$^ ±{ft"jco«^2 0 1 diastasis * 

2 0 2Kfcfc*— KfeiW— (*^Bl9f**tfo*tTV^ 
5o ^:UT, T(BJ«>tiflc2 0 2 <DF*afflU£f3\ a- Y¥ 4 
7.2 2 0 4^7D«7tVf^X^ K7>f7 > 20 5^ 
ir, IeIKS«2 0 6a^j$£*LT*5^ ^OI3B»tE2 
0 6±i:tt, RAM^ROM^if^EttlHlttSf^iiii* 

(CPU) 2 0 7 3&Sia«S*VO^o 
[0 0 4 2] -t Ltx *«^<0»*P36SSr«fflLfc?&ai 

**«IH1IK* J ?" (CPU) 2 0 7^±Btef41M!M»2 

O8^aowt^ *w*irnB»«2 0 9 
2 1 oa>mmztix\t^z>* &*3 X jmr*b2 0 8fi±iaia 

K^Lfc«t5**JR*E"Cfc>9, rahff 2 0 9 tt±EH 
5**feBI7, ^fctilMl Olc^i-J: oteMf&Xfo*). m 

Wb\&2 1 oti-ecn— mtfm3fcjF&ftx\s^z> 0 40 
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